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(54) STAGE MECHANISM AND ITS OPERATING METHOD 
(57)Abstract: 

PURPOSE: To suppress the twisting motion of a stage and to 
prevent the frequency response characteristic of the stage 
motion from decreasing by surrounding a traveling stage from a 
side, allowing opposing window frame members to contact the 
stage so that they can be slid along with the stage, and 
providing a plurality of guides for supporting another opposing 
window frame member so that each can be slid. 
CONSTITUTION: A stage 10 floats on air bearings 36A, 36B, 
and 36C at the upper portion of a flat upper surface of a base 
part structure 32 in operation state. The sides of the stage 10 
are surrounded by a window frame which is a square structure 
body consisting of an upper window frame part 40A, a bottom 
part frame member 40B, a left side window frame member 40C, 
and a right side window frame member 40D. The window frame 
member 40A moves while it is supported on a fixing guide 
member 46A and the window frame member 40B moves while it 
is supported on a fixing guide member 468. A motor coil 68A for 
moving the stage 1 0 moves in a magnetic track 70A mounted to 
the window frame member 400 and a motor coil 68B moves in a 
magnetic track 70B mounted to the window frame member 40D. 
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* NOTICES * 

JPO and MCIPZ are not responsible for any 
damages caused hy the use of this translation. 

1 .This dociiment has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base which forms the principal plane in the stage device in which precision movement is 
possible. The window frame which surrounds said stage from the side by the stage which has been arranged 
at the principal plane of a base, and which can be exercised, and the 1st, 2nd, 3rd, and 4th window frame 
members, and touches possible [ said stage and sliding of the 1 st / which faces /, and 2nd window frame 
members ], The stage device characterized by having the 1st and 2nd guides which support respectively said 
3rd and 4th window frame members which face possible [ sliding ]. 

[Claim 2] Said window frame is a stage device according to claim 1 characterized by connecting 
respectively said 1 st and 2nd window frame members with said 3rd and 4th window frame members from 
the connection member. 

[Claim 3] Said connection member is a stage device according to claim 2 characterized by having two or 
more strakes and preparing these two or more strakes in X configuration. 

[Claim 4] It is the stage device which has further two or more fluid bearings in a stage device according to 
claim 1 , and is characterized by preparing this fluid bearing so that said base may be met at said stage 
bottom. 

[Claim 5] The stage device characterized by having at least two or more fluid bearings which are prepared in 
each of said 3rd and 4th window frame members, and meet each of said the 1st and 2nd guide fiirther in 
claim 1 and a stage device given in four. 

[Claim 6] It is the stage device which prepares the 1 st driving means in each of said 3 and 4th window frame 
members fiirther in a stage device according to claim 1, and is characterized by this 1st driving means 
driving said window frame to said the 1st and 2nd guide. 

[Claim 7] The stage device characterized by being prepared in said base and having each of said 1 st driving 
means, and the 2nd driving means which has two incomes fiirther in a stage device according to claim 6. 
[Claim 8] The stage device further characterized by having the 3rd driving means in the side which meets 
said stage at each of said 1 st and 2nd window frame member in a stage device according to claim 1 . 
[Claim 9] It is the stage device fiirther characterized by supporting this support base independently of said 
base in the support base which supports the said 1st and 2nd guides, said 3rd, and 4th window frame 
members in a stage device according to claim 1 . 

[Claim 10] The approach of operation characterized by to include the phase arrange a stage to a base, 
surroimd a stage from the side by the frame which touches possible [ a stage and sliding ], drive a stage in 
the 1st direction of two right-angled directions to said base in the method of operation of operating the stage 
which can perform precision movement in the two right-angled directions, and drive a stage in the 2nd 
direction of two right-angled directions to said frame. 

[Claim 1 1] In the deformable frame structure by which hinge installation was carried out, it is made four 
rigid frame part material arranged at four square shapes. Said four rigid-body frame part material in which 
each frame part material forms the acute-angle structure which adjoins the same acute-angle structure of 
contiguity frame part material, and is put on it of the edge, besides near. Said frame structure characterized 
by including the connection member which are two or more connection members which have connected the 
two adjoining acute-angle structures each, and is prepared in X configuration. 

[Claim 1 2] Said connection section is the frame structure according to claim 1 1 characterized by being 
manufactured by stainless steel thinner than 0.05 inches. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi 6/29/2006 



JP,08-330224,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCZPI are not responsible £or any 
daxnages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a precision movement stage, this invention is used for phot lithography and, 

specifically, relates to the stage suitable for the use for supporting a reticle especially. 

[0002] 

[Description of the Prior Art] Especially phot lithography is the field of the common knowledge used for 
semi-conductor manufacture. In phot lithography equipment, a stage (X-Y kinematic device) supports a 
reticle (namely, mask), and another stage supports a semi-conductor wafer, i.e., the piece of processing 
processed. Occasionally, a single stage may be installed in a wafer or a mask. 

[0003] Such a stage is indispensable to precision movement to the X-axis and Y shaft orientation, and a 
certain very small movement is performed for vertical (Z-axis) acconmiodation. Generally the reticle stage 
where a reticle is scanned within a scan aligner is used, smootfi and precise scan movement is performed 
and exact alignment to the wafer of a reticle is ensured there by controlling right-angled very small 
displacement movement and the small amount of yaws on a X-Y side (rotation) to a scanning direction. 
[0004] 

[Problem(s) to be Solved by the Invention] Conventionally, in order to reduce cost, such an X-Y stage was 
simple in comparison, and it was desirable to be able to make fi-om the component which can come to hand 
in a commercial scene, and to maintain a desired precision. Furthermore, on many conventional technical 
stages, it has the guide structure directly arranged under the stage itself. However, since it is indispensable to 
direct to the projection lens with which the beam of light passed along the reticle and the stage itself, and the 
reticle was prepared caudad, in a reticle stage, it is not desirable. Therefore, since the stage itself must form 
the central, quite large path for a beam of light, the stage which is not directly equipped with the guide is 
required for the bottom of the stage itself 

[0005] A stage does not drive the stage of the conventional technique of moreover [ many ] through a center 
of gravity, but this generates torsion movement on a stage for it not to be desirable, and falls the fi-equency- 
response nature of stage movement to it. This invention aims at offering the stage improved for solving such 
a trouble. Especially this invention is suitable for the reticle stage. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention (the 1st 
invention) according to claim 1 The base which forms the principal plane in the stage device in which 
precision movement is possible. The window fi'ame which surrounds said stage fi"om the side by the stage 
which has been arranged at the principal plane of a base, and which can be exercised, and the 1st, 2nd, 3rd, 
and 4th window fi-ame members, and touches possible [ said stage and sliding of the 1 st / which faces /, and 
2nd window firame members ], It considered as the configuration which has the 1st and 2nd guides which 
support respectively said 3rd and 4th window. frame members which face possible [ sliding ]. 
[0007] The 1 st and 2nd window frame members considered the window fi-ame [ in / in invention according 
to claim 2 / the 1st invention ] as the configuration which coimects with the 3rd and 4th window frame 
members from the connection member respectively. The connection member in the 1 st invention has two or 
more strakes, and invention according to claim 3 considered it as the configuration in which these two or 
more strakes were prepared in X configuration. In the stage device of the 1 st invention, invention (the 4th 
invention) according to claim 4 has further two or more fluid bearings, and considered this fluid bearing as 
the configuration prepared so that said base may be met at said stage bottom. 

[0008] In the stage device of the 1 st and 4 invention, further, invention according to claim 5 was prepared in 
each of the 3rd and 4th window frame members, and was taken as the configuration which has at least two 
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or more fluid bearings which meet each of the 1 st and the 2nd guide. In the stage device of the 1 st invention, 
further, invention (the 6th invention) according to claim 6 prepared the 1 st driving means in each of the 3 
and 4th window frame members, and considered this 1st driving means as the configuration which drives a 
window frame to the 1 st and the 2nd guide. 

[0009] In the stage device of the 6th invention, further, invention according to claim 7 was prepared in the 
base, and was taken as the configuration which has each of the 1 st driving means, and the 2nd driving means 
which has two incomes. Invention according to claim 8 was further taken as the configuration which has the 
3rd driving means in the side which meets said stage at each of the 1 st and 2nd window frame member in 
the stage device of the 1 st invention. 

[00 1 0] This support base considered the support base where invention according to claim 9 supports the 1 st 
and 2nd guides, 3rd, and 4th window frame members further in the stage device of the 1st invention as the 
configuration currently supported independently of the base. In the method of operation of operating the 
stage where precision movement can perform invention according to claim 1 0 in the two right-angled 
directions Arrange a stage to a base and a stage is surrounded from the side by the frame which touches 
possible [ a stage and sliding ]. It considered as the approach of operation characterized by including the 
phase of driving a stage in the 1st direction of two right-angled directions to a base, and driving a stage in 
the 2nd direction of two right-angled directions to a frame. 

[001 1] In the frame structure with deformable invention according to claim 1 1 by which hinge installation 
was carried out Said four rigid-body frame part material in which it is made four rigid frame part material 
arranged at four square shapes, and each frame part material forms the acute-angle structure which adjoins 
the same acute-angle structure of contiguity frame part material, and is put on it of the edge, besides near. It 
is two or more connection members which have connected the two adjoining acute-angle structures each, 
and considered as the configuration containing the connection member prepared in X configuration. 
[0012] The connection section considered invention according to claim 12 as the configuration currently 
manufactured by stainless steel thinner than 0.05 inches. That is, the precision movement stage device of 
this invention has the stage itself which exercises X-Yth page top on a flat base. The stage is having the side 
surrovmded by four frames (henceforth a window frame member) formed in the shape of an aperture. This 
window frame member forms the structure (henceforth a window frame) of four square shapes attached that 
angle or near [ its ] the angle. That is, the window frame is formed when four window frame members 
connect. The connection member which connects is the connection section which is the hinge (hinge) 
special type which performs movement which four square shapes deform slightly. That is, it enables a 
square or a rectangle to deform into the four side form of parallel by this connection member. In one format, 
these connection sections are the thin stainless steel strakes attached in the "X" configuration, and perform 
hinge movement of extent of a request of between two window frame members which adjoined and 
connected. (It mentions later using drawing 6 for details.) 

A window frame is driven with the motor coil attached in the magnetic track fixed on the base, and two 
members of the window frame member which has two incomes which face, and runs against the guide 
which set and left two spacing and which was fixed in parallel, for example, moves a base top to X shaft 
orientations. 

[0013] A window frame actually follows movement of a stage and sends a magnetic track required for 
movement of a stage in the direction of Y. (Here, although X and a Y-axis are quoted, this is only for 
explaining bearing about this Fig., and not being restrained as what is Hmited will be understood.) 
Stage movement of a direction (Y shaft orientations) right-angled in the movement direction of a window 
frame is performed by the stage moved along with other members of a window frame. A stage is driven 
relatively [ window fi-ame ] with the motor coil which collaborates with the magnetic track which was 
attached in the stage and attached in two connected members of a window frame. 

[0014] In order to make friction into min, the stage is supported by the base by the air bearing attached in 
the stage bottom, or other fluid bearings. Similarly, a fluid bearing supports a window frame member to 
those fixed guides. Furthermore, a fluid bearing is applied and loaded in the guide which had the window 
frame member fixed (loading), and is applying and loading the stage in a window frame. In order to enable 
slight yaw movement (rotation in the X-Y flat surface of the circumference of the Z-axis), these loading 
bearings are attached by the spring. The stage itself forms the central path. The reticle is put on the chuck 
attached on the stage. The beam of light from the source of lighting generally arranged above a reticle 
progresses to the projection lens arranged by going to the central path which passes along a reticle. 
[001 5] Although the stage of this invention is not restrained by supporting a reticle, can be used also as a 
wafer stage and is not actually limited to the application of phot lithography by suitable correction, generally 
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it is suitable for the precise stage. This is that other descriptions by this invention are directly transmitted to 
earth surface with the supporting-structure object with which it became independent independently although 
reaction force with the drive motor which carries out a window frame drive with a stage was not sent to the 
housing of phot Uthography equipment. Therefore, the reaction force generated by movement of a stage 
does not cause movement which is not desirable to other elements of a projection lens or a phot lithography 
machine. 

[0016] Thus, it is prevented by insulating the reaction force of a stage from a projection lens or the related 
structure that such reaction force vibrates a projection lens or the related structure. These structures are 
equipped with the interferometer equipment for determining the exact location of the stage of an X-Y flat 
surface, and a wafer stage. From other elements of a phot lithography machine, a reticle stage device base 
material sets spacing, separates, is supported independently, and is elongated to earth surface. 
[0017] The reaction force generated from actuation of four motor coils to which a stage and the guide of a 
window frame are moved is transmitted through the center of gravity of a stage, and, thereby, this advantage 
is that moment of force (namely, torque) is reduced. The controller which controls the power to four drive- 
motor coils takes balance of driving force by the difiTerential driving method, taking the relative position of a 
stage and a window frame into consideration. 
[0018] 

[Embodiment of the Invention] Drawing 1 shows the top view of the stage device by this invention, 
moreover, coincidence connection same possession and United States patent application of invention, 
No.08/22 1,375, and a name — please refer to "the guide loess stage equipped with the insulated reaction 
stage", and application and original No.NPIOSOO on April 1, 1994. This application patent is indicated by 
reference at this specification, shows the related approach of supporting the element of a stage device, and 
has insulated reaction force from a projection lens and phot lithography equipment. 
[0019] A stage 1 0 (top view) is the structure of four square shapes manufactured by rigid materigil (for 
example, steel, aluminum, or a ceramic). Two interferometer mirrors 14A and.HB arranged on the stage 10 
usually interact with each laser beams 16A and 16B to a passage. Generally, laser beam 16A is 2 sets of 
laser beams, laser beam 16B is the laser beam of a lot, and these laser beams are related with three distance 
measured value. The part 22 which came floating is formed in the stage 10 bottom (although shown by the 
dotted line, on a drawing, it is not visible). That is, it is formed so that a stage 10 may cover the upper part of 
the projection lens 92 (refer to drawing 1 ). 

[0020] A reticle 24 is arranged on a stage 1 0 and held by the conventional reticle vacuxmi colunm 26 formed 
in the top face of the chuck plate 28. The stage 10 also forms the central opening 30 (path) in the bottom of a 
reticle 24. By the central opening 30, incidence of the beam of light (other beams of light) which penetrated 
the reticle 24 can be carried out to the projection lens 29 under the reticle as explained to the detail 
henceforth. (It will be understood that reticle 24 the very thing is not a part of stage device.) Opening 30 is 
unnecessary if the stage device of this invention is used for things other than a reticle stage, i.e., wafer 
support, in addition to this. 

[0021] The stage 10 is supported on the base structure 32 of four ordinary square shapes which have smooth 
and flat upper front faces, such as a rigid object, steel, or aluminum, the edge ( drawing 1 ) of right and left 
of the base stmcture 32 is shown by the dotted line, and is established by other structures (it is explained 
later — as) of this drawing in the top. According to operating state,; to which the stage 10 does not touch that 
base structure directly physically, instead a stage 10 are supported by the conventional bearings, such as a 
gas bearing, in this example. In the one embodiment, three air bearings 36A, 36B, and 36C of the type 
which can come to hand in a commercial scene are used. 

[0022] In other air bearing / vacuum stmctures, it dissociates physically with a part for an air bearing, and 
the vacuum part adjoins. A vacuum and the compressed air are sent through the capillary of the bundle of 
ordinary tubing, and the pipe line of an internal capillary (since it is brief, not shown in a drawing). Thereby, 
in operating state, a stage 10 is 3 micrometers from the upper part abbreviation 1 of the flat top face of the 
base structure 32, and floats the air bearingA [ 36 ],B [ 36 ], and 36C top. It will be understood the bearing 
(for example, combination type of an air bearing / MAG) of other types, instead that it can be used. 
[0023] The stage 10 is having the side surroimded by the window frame which is the structure of four square 
shapes which consist of four window frame members. Four window frame members shown in drawing 1 are 
up window frame member 40A, pars-basilaris-ossis-occipitalis window frame member 40B, left-hand side 
window frame member 40C, and right-hand side window frame member 40D in a drawing. These four 
window frame members 40A-40D are manufactured with the ingredient which has whenever [ high proper 
rigidity /, such as aluminxim or synthetic material, ] (rigidity/density ratio). These four window fitime 
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members 40A-40D are attached by the hinge structure (connection member) together. That is, it has 
connected with one through a connection member. Non-fixing movement of four window fi-ame members 
with the circumference of the Z-axis called by this yaw movement indicated to be mutual [ in a X-Y flat 
sxirface ] to the drawing is performed. This hinge is later explained to the detail. Each hinges 44A, 44B, 44C, 
and 44D are the one or more metal connection sections which make deflection with a slight window fi-ame 
possible. 

[0024] a window frame exercises for the X-axis supported by the vertical plane of the guides 64A and 64B 
which were supported by the horizontal plane of the fixed guides 46A and 46B, and were fixed to it 
( drawing 1 - setting ~ right and left). (The guides 46A and 64A with which each class was fixed, and 46B 
and 64B are the guides with which the shape of L form of a single was fixed.) or it is understood that the 
guide with which other configurations were fixed can also be used — I will come out. Two air bearings 50A 
and SOB are attached in window frame member 40A, and get down, and window frame member 40A 
supports and exercises on that fixed guide member 46A currently supported by this air bearing. Similarly, 
the air bearings 52A and 52B are attached in window frame member 40B, and, thereby, window frame 
member 40B supports and exercises on the fixed guide member 46B currentiy supported. The air bearings 
50A, SOB, S2A, and 52B are similar with air bearing 36A etc. 

[002S] A window frame is driven with the conventional linear motor along with the X-axis of the fixed 
guides 46A and 46B, and 64A and 64B. A linear motor has motor coil 60A attached in window frame 
member 40A. motor coil 60A moves magnetic-track 62A arranged (or this — meeting) to fixed guide 64A. 
Similarly, motor coil 60B attached in window frame member 40B moves magnetic-track 62B arranged at 
fixed guide 64B. A motor coil and a truck combination object are components No.LM-310 of TORJROJI of 
Texas web SUTANO. Trucks 62A and 62B are the permanent magnets of a large number fixed to one, 
respectively. Although the electric wire connected to the motor coil is not shown, it is an ordinary electric 
wire. The linear motor of other types can also be used instead. Since the location of the motor coil of each 
motor and a magnetic track can be made reverse, a magnetic track can be arranged on a stage 1 0 and a 
magnetic track can also arrange a corresponding motor coil to a window frame member, for example, 
although there is a handicap to which the engine performance falls. 

[0026] Similarly, a stage 10 exercises along with the Y-axis of drawing 1 with the motor coils 68 A and 68B 
attached in the edge of right and left of a stage 1 0, respectively. Motor coil 68 A moves magnetic-track 70A 
attached in window frame member 40C. Motor coil 6 SB moves magnetic-track 70B attached in window 
frame member 40D. 

[0027] The air bearings 72A, 72B, and 72C are shown also in drawing 1 . Air bearing 72A is arranged at 
window frame member 40A, and makes min fiiction between window frame member 40A and its fixed 
guide 64A. Yaw movement (rotation of the X-Y side of the circumference of the Z-axis) of a constant rate 
and the motion in alignment with the Z-axis become possible by using single air bearing 72A in an end, and 
two air bearings 72B and 72C in the other end which face. In this case, generally, air bearing 72A is 
attached in free ranging behavior by the gimbal which is attached by the gimbal (cross-joint ******) or has 
been arranged at the connection section, in order to restrain the amount of the irregular train between guide 
64A fixed with window frame member 40A. 

[0028] The loading effectiveness held in the guides 64 A and 64B which had the window frame guide fixed, 
and a suitable relation can be given by using air bearing 72A for bearings 72B and 72C, facing. Similarly, 
air bearing 76 A maintains appropriately the location of the stage 10 to the window frame members 40B and 
40D which face, applying weight to the air bearings 76B and 76C which were altogether attached in the side 
face of a stage 10 and which face. In this case, if it says repeatedly, one air bearings, such as 76A, are 
attached by the gimbal, or are attached for hanging 10 characters by the gimbal (spring) of the connection 
section so that the irregular train of the limited amount may be given. The air bearings 72 A, 72B, and 72C, 
and 76A, 76B and 76C are the air bearings of the conventional type. 

[0029] The outside structure 80 of drawing 1 is a base supporting-structure object over Guides 46A, 46B, 
64A, and 64B and the window frame members 40A, 40B, 40C, and 40D to which the stage device was 
fixed. Thus, since the base material placed is divided, the reaction force to the base supporting-structure 
object 80 is not transmitted to the stage base structure 32. The base supporting-structure object 80 is 
supported to the floor of a foundation, i.e., surface of the earth, or a building with the support colunm of 
itself, or other ordinary support elements (not shown in this drawing). The example of a suitable supporting- 
structure object is indicated by drawing 1 of quoted United States patent application No.08/221,375, and IB 
and IC. The independent supporting-structure object of this part of a stage device is equipped with the 
above-mentioned advantage of separating the reaction force of the drive motor of a reticle stage device from 
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the frame which supports other elements of phot lithography equipment, dissociating from the optical 
element which has the projection lens 92 especially, and a wafer stage, and transmitting, and, thereby, 
makes min the oscillating force to the projection lens by movement of a reticle stage. This is fiirther 
explained to a detail later. 

[0030] It passes along this driving force of a stage device at the center of gravity of a stage device as much 
as possible closely, and it is applied to it. Like understanding, it moves by the stage 10 in the center of 
gravity of a stage device. Therefore, it joins together and the stage 10 and the window frame guide form the 
share center of gravity. The motor coils 60A and 60B control the force applied with each motor coils 60A 
and 60B, taking the location of a window frame guide into consideration, and they maintain it as the 
effective force is applied to the center of gravity. The differential drive controller of the motor coils 68 A anh 
68B conventional type [ another ] controls the force applied with each motor coils 68A and 68B, taking the 
location of a stage 1 0 into consideration, and it maintains it as the effective force is applied to the center of 
gravity. It will be xmderstood that the differential drive of the motor coils 60A and 60B includes large 
differential rocking since a stage 1 0 exercises the large range. Since a window frame guide does not change 
to this and a contrast target at all, the differential drive of the motor coils 68A and 68B includes far small 
differential rocking, and gives the balance effectiveness. It makes it easy for the reaction force generated by 
movement of a reticle stage device to be maintained at a single flat surface, therefore to separate these force 
from other parts of phot lithography equipment by using a window frame guide for an advantageous thing. 
[003 1 ] Drawing 2 is a sectional view which passes along the line 2-2 of drawing 1 . The structure shown in 
drawing 2 also in drawing 1 has the same reference number, and is not explained here. The illuminator 90 is 
shown in drawing 2 , and it is an ordinary element, this is not shown in a detail here, and since it is brief, it 
is omitted by drawing 1 . The upper part (cylinder) 92 of a projection lens is not shown to a detail by 
drawing 2 , either. Although not indicated in drawing 2 as the lower part of the projection lens 92, and other 
elements of phot lithography equipment, illustration explanation is given henceforth. 
[0032] The supporting-structure object 94 of the projection lens 92 is shown also in drawing 2 . Like 
understanding, the structures 94 are all parts and are separated from the base supporting-structure object 80 
of a reticle stage device by few openings 96. This opening 96 insulates with the projection lens 92 vibration 
generated by movement of a reticle stage device from that base material 94. Although a stage 10 is not the 
flat structure, it forms the part 22 which holds the upper part of a lens 92 and to which the bottom came 
floating in this embodiment, as shown in drawing 2 . Magnetic-track 70A is attached in the crowning of 
window frame guide 40B, and magnetic-track 70B is similarly attached in the crowning of window frame 
member 40D which faces. 

[0033] Drawing 3 A and 3B are the enlarged drawings of the part of drawing 2 of the same reference 
number. Drawing 3 A is on the left-hand side of drawing 2 , and drawing 3 B is on the right-hand side of 
drawing 2 . The spring fixture 78 of air bearing 76A is shown in drawing 3 A. Air bearing 78A is attached in 
the side face of a stage 10 with the spring, and, thereby, the yaw (rotation in the X-Y flat surface of the 
circumference of the Z-axis) of a constant rate and limited movement in alignment with the Z-axis are 
possible. Gimbal installation can be used being able to add to this instead of a spring 78. The irregular train 
of the amount to which it was limited between a stage 10 and the window frame members 40C and 40D (not 
shown in drawing 3 A) by a spring or gimbal installation is possible. 

[0034] Although drawing 4 is the top view of the phot lithography equipment which has drawing 1 and the 
stage device of 2, this has the support base structure 100 which supports fixrther the phot lithography 
equipment which has the frame 94 other than the element shown in drawing 1 except for a reticle stage 
device. (Since the structure shown in drawing 1 is brief, all are not displayed on drawing 4 .) The base 
structure 100 is supporting four perpendicular support columns 102 A, 102B, 102C, and 102D coxmected to 
the structure 94 by the bracket structures 106A, 106B, 106C, and 106D, respectively. The magnitude of the 
base structure 100 is quite large, and is about 3m from a top to the bottom in the one embodiment. Every 
102 A, and 102B, 102C and 102D having servo mechanism (not shown) ordinary inside for leveling will be 
understanding. The base materials 108 and 1 10 of each laser interferometers (beam splitter etc.) 1 12A, 
1 12B, and 1 12C are also shown in drawing 4 . It will be understood well that drawing 4 refers to the 
sectional view of drawing 5 which passes along the profile line 5-5 of drawing 4 . 

[0035] in drawing 4 and 5, all the magnitude of the supporting-structure object 94 should pass an ordinary 
foimdation (not shown) ~ it sees with the support columns 1 02 A and 1 02C placed on the base structure in 
contact with the ground. The reticle stage base supporting-structure object 80 is shown only in drawing 4 
(since it is brief), consists of the columns 1 14A, 1 14B, 1 14C, and 1 14D of four lot Mino which has the 
connected bracket structures 1 16A, 1 16B, 11 6C, and 1 16D similarly, and, thereby, is elongating the column 
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from the height of the base supporting-structure object 80 to the base structure 100. 

[0036] The supporting-structure object 122,124 connected with the wafer 120 is shown in the lower part of 
drawing 5 . The magnetic track usually arranged at the fixed stage guide arranged in the base, the stage 
itself, and the base and the fixed stage guide and a magnetic track are equipped with the element of the 
wafer stage 120, and it consists of the motor coil connected to the stage itself (not shown in a drawing). The 
laser beam from the laser 124 attached in the base material 126 regards the stage itself as a lens 92 widi an 
interferometer. 

[0037] Drawing 6 A is a top view (it corresponds to drawing 1 ), and shows the detail, one, for example, 
44C, of the connection section structure by which the hinge was carried out in a window frame guide. Each 
of Hinges 44 A, 44B, 44C, and 44D is the same. These connection section hinges do not need lubrication, a 
hysteresis is not presented (unless the connection section curves from the mechanical tolerance), and it does 
not have mechanical" ramp", but has fiirther an advantage more than the mechanical type hinge referred to 
as that costs do not start manufacture. 

[0038] Each connection section of each is about 20 mils (0.02 inches) in 1 / 4 degree-of-hardness 302 
stainless steel and thickness, and can be equal to the 0.5 niaximum bending. The width of face of each 
connection section is not strict, and general width of face is 0.5 inches. Two, three, or the four connection 
sections are used for each hinges 44 A, 44B, 44C, and 44D of drawing 1 . The number of the connection 
sections used for each hinge is essentially determined by extent of an usable opening, i.e., the height of a 
window frame member. Each four connection sections 13 OA, 13 OB, 130C, and 130D shown in drawing 6 A 
(to and 90-degree rotation diagram of drawing 6 B) are fixed to the window frame member ( drawing 6 A, 
window frame members 40A and 40B of 6B) which adjoined by Clamps 136A, I36B, 136C, and 136D with 
the ordinary screw. Said screw passes along each hole and clamp of the connection sections 130A, 130B, 
130C, and 130D, and is fixed to the hole with **** where the window frame members 40A and 40B 
correspond. 

[0039] Unlike them of drawing 1 for a while, please observe the window frame members 40B and 40D of 
drawing 6 A and 6B that the metal connection sections 13 OA, 13 OB, 130C, and 130D are attached there 
about the structure of the acute angle (triangle) in the edge of the window frame members 40B and 40D. In 
the embodiment of drawing 1 , although this acute-angle structure is omitted, screw installation of the 
connection section is easy by those existence. 

[0040] In otiier embodiments, although the hinge stop of the frame guide- is not carried out, it is the rigid 
structure. In order to hold this rigidity and to prevent association, one of the bearings 72C or 72B is 
removed, and those remaining bearings move to a center of gravity, and are attached without the spring in 
the gimbal. Other bearings (except for the bearing attached in the stage 10) are also attached by the gimbal. 
[0041] It does not limit, although this indication is proved, and deformation of further others is clear to the 
person concerned who became skilled in this technique in the light of this indication, and it does not deviate 
from an attachment claim. 
[0042] 

[Effect of the Invention] As mentioned above, the guide which interrupts a beam of light (exposure light 
which projects a reticle) and which is not things is prepared on a stage, and a stage can be driven, it is not 
necessary to prepare big opening in a stage, and, according to the stage device and its approach of operation 
of this invention, a stage can be driven. 

[0043] Furthermore, by this invention, generating of torsion movement of a stage can be prevented and the 
frequency-response nature of stage movement can be improved. 

[Translation done.] 
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